Previous studies examined how mood affects children's accuracy in matching emotional expressions and labels (label-based tasks). This study was the first to assess how induced mood (positive, neutral, or negative) influenced 5-to 8-year-olds' accuracy and reaction time using both context-based tasks, which required inferring a character's emotion from a vignette, and labelbased tasks. Both tasks required choosing one of four facial expressions to respond. Children responded more accurately to label-based questions relative to context-based questions at 5 to 7 years of age, but showed no differences at 8 years of age, and when the emotional expression being identified was happiness, sadness, or surprise, but not disgust. For the context-based questions, children were more accurate at inferring sad and disgusted emotions compared to happy and surprised emotions. Induced positive mood facilitated 5-year-olds' processing (decreased reaction time) in both tasks compared to induced negative and neutral moods. Results demonstrate how task type and children's mood influence children's emotion processing at different ages.
Interpreting the emotional meaning in facial expressions can provide information concerning others' motives and intentions, and may guide one's behavior during social interactions (Ekman, 1992 (Ekman, , 1993 Elfenbein & Ambady, 2002b; Schultheiss, Pang, Torges, Wirth, & Treynor, 2005) . The ability to deduce the emotional expressions of others is an essential skill in the development of children's emotional and social competence (Saarni, 1990; Saarni, Campos, Camras, & Witherington, 2006) . A substantial amount of research has examined factors influencing children's ability to match an emotion label to a facial expression (e.g., Bullock & Russell, 1984; Camras & Allison, 1985; Felleman, Carlson, Barden, Rosenberg, & Masters, 1983) . In real-world situations, however, children are often not provided an emotional label and need to infer how someone is feeling. Children's ability to infer others' emotions is a skill that develops as early as the preschool years, but it is a skill that continues to refine with age (Gnepp & Gould, 1985) . Furthermore, children's own feelings may impact emotion processing, but no studies have examined how children's mood influences their emotion recognition accuracy for tasks requiring emotion inference. The purpose of this study was to examine how induced positive, negative, or neutral mood influenced children's ability to infer a person's emotional expression after hearing a vignette about the person (context-based task). We also included label-based tasks to compare results between the two types of tasks. Children tend to perform better on tasks that require them to match an emotional expression to a label as compared to matching an emotional expression to a situation, suggesting that label-based tasks are less complex than context-based tasks (Morgan, Izard, & King, 2010) .
Factors Influencing Children's Recognition of Others' Emotions
As children get older, their emotion recognition accuracy typically improves (Chung & Thomson, 1995; Ekman, 1992 Ekman, , 1993 Gross & Ballif, 1991; MacDonald, Kirkpatrick, & Sullivan, 1996) . Accuracy, however, does not reach adult-like levels until sometime between the ages of 7 and 14 years (Mondloch, Geldart, Maurer, & Le Grand, 2003) . Emotional processing speed also does not become adult-like until 13 to 15 years of age (Batty & Taylor, 2006) . These changes likely occur because children gain experience from social interactions (Tonks, Williams, Frampton, Yates, & Slater, 2007) . As children age, they become more concerned with how others view them within social interactions and they also start to develop better expressive language skills (Turkstra, 2000) . Compared to younger children (i.e., 5-6-year-olds), older children (i.e., 8-9-year-olds) and adolescents may be more proficient at understanding what an emotional expression means because they have a more sophisticated understanding for how emotional expressions are used during social interactions.
In addition to developmental changes, factors such as the type of emotional expression may influence emotion recognition accuracy. Children's recognition accuracy of happy and sad expressions is typically higher compared to other facial expressions (Boyatzis, Chazan, & Ting, 1993; Bullock & Russell, 1984; Camras & Allison, 1985; Felleman et al., 1983 ). Children's recognition accuracy of surprised and disgusted expressions, on the other hand, typically shows varying levels of accuracy (Boyatzis et al., 1993; Bullock & Russell, 1984; Camras & Allison, 1985; Gross & Ballif, 1991) .
Influence of Emotional States on Cognition
Research studies that investigated the relationship between different emotion states and cognition have predominately involved adult participants. In regard to performance on categorization tasks, positive affect enabled participants to process pleasant information (e.g., list of positive personality characteristics of a target person) more readily and proficiently, whereas negative affect facilitated participants' processing of unpleasant material (e.g., list of negative personality characteristics of a target person), which is a principle known as the mood congruency effect (Bower, 1981; Forgas & Bower, 1987; Herr, Page, Pfeiffer, & Davis, 2012) . Adults in a positive mood also categorized positive words (i.e., happy) faster than those in a negative mood; adults in a negative mood categorized negative words (i.e., sad) faster than those in a positive mood (Niedenthal, Halberstadt, & Setterlund, 1997) .
In regard to performance on a memory recall task, positive mood increased participants' performance (Potts, Morse, Felleman, & Masters, 1986) , whereas negative mood decreased participants' performance (Leight & Ellis, 1981) . When engaging in a creativity task, some studies showed that positive mood facilitated cognitive performance by increasing participants' creativity (Ashby, Isen, & Turken, 1999; Isen, 2002; Isen, Daubman, & Nowicki, 1987) , whereas other studies showed that positive mood resulted in inattentive processing, thereby reducing participants' creativity and problem-solving (Forgas, 2000; Kaufmann & Vosburg, 1997) .
For tasks that assessed participants' learning, memory, and behavior, positive mood enhanced overall performance, perhaps because it helped individuals to see relatedness among cognitions, thereby facilitating the sorting and integration of new information (Isen & Daubman, 1984) . Negative mood, on the other hand, interfered with task-relevant processing, perhaps because it reduced a person's cognitive capacity to effectively engage in the task (Ellis, Thomas, & Rodriguez, 1984) . Other studies showed that positive mood decreased participants' motivation and capacity to process information, perhaps because participants wanted to enjoy their positive mood state (Mackie & Worth, 1989) , whereas negative mood enhanced participant's retrieval accuracy of information (Storbeck & Clore, 2005) .
The divergence in findings concerning the relationship between affect and cognition may be explained by differences seen in the level of activation for the emotions used in these studies . Some emotions may be deactivating, which decrease levels of arousal (e.g., calm, relaxed); other emotions may be activating, which increase levels of arousal (e.g., happy, elated) . Levels of activation may interact with the valence of an emotion. For example, certain positive mood states that are activating (i.e., happiness) are linked to increased levels of creativity, whereas certain negative mood states that are deactivating (i.e., sadness) are not linked to creativity . Additionally, the differences in results may be due to the differences seen in the cognitive tasks participants are asked to complete. For tasks that require the use of flexible thinking and creativity, positive mood may result in increased performance accuracy (Isen et al., 1987) , whereas for tasks that require high levels of concentration (e.g., memory recall tasks), a negative mood may be more beneficial (Storbeck & Clore, 2005) . The notion that positive and negative affect are adaptive to different types of cognitive tasks is important because it may help to predict participants' performance for emotion recognition tasks that require divergent levels of flexible thinking and complexity.
Affect and Children's Recognition of Others' Emotions
Although there is a wealth of research investigating the relationship between affect and cognition, research examining how affect influences children's ability to recognize others' emotions is extremely limited (e.g., Murray, 1933) . Experimenters induced emotions, such as happiness, sadness, anger, or neutral affect, in 4 and 5 year-old children by having them focus on a particular emotion (e.g., sad) for 30 s . Children then labeled emotional expressions (e.g., happy, sad, angry or neutral) from a group of black and white photographs of other children displaying these emotions. There were no significant differences in accuracy across the mood induction conditions, but when children in the sad condition were inaccurate, they typically identified sad peers as being angry. Additionally, children in the happy condition identified others' emotions faster than children in the other mood conditions . Results indicated that children's own emotion can influence how quickly they process emotions in label-based tasks, but these findings may not generalize to real-world situations where clear emotional descriptors are infrequently provided during actual social interactions. Contextbased tasks in which children need to infer the emotion from an emotionally charged situation may be more ecologically valid.
Children's Emotional Knowledge: Label-Based and Context-Based Tasks
For label-based and context-based questions, each relies on a different component of children's emotion knowledge. A label-based task relies on children's expressive knowledge of emotions (i.e., their ability to attach a word to a specific facial expression), a skill that emerges as early as 18-months of age (Denham, 2003) . A context-based task relies on children's emotion situation knowledge (i.e., an understanding for why a specific emotional expression is present), a skill that does not emerge until their preschool years and continues to refine into middle childhood (Brody & Harrison, 1987; Denham & Couchoud, 1990) .
When children's performance on these two types of tasks are compared, children aged 3-to 6-years perform more accurately on tasks when they are asked to match an emotional expression to an emotional label compared to when they are asked to match emotional expressions with situations or causes (Morgan et al., 2010) . These results are not surprising given that context-based tasks likely require more steps to solve than label-based tasks. Context-based tasks involve deducing how the person is feeling based on the story information and likely require recalling relevant past experiences to determine the emotion. Once children infer the emotion, children need to match that emotion with the correct facial expression. With a labeling task, however, the emotion label is clearly provided; individuals need only to match the label to the expression.
The Present Study
Given how positive mood facilitates cognitive processing for tasks that require flexible thinking, we investigated whether positive mood might improve children's accuracy and speed of processing during context-based tasks. We also included label-based tasks to compare our results to the context-based tasks and Carlson et al.'s (1983) results. For the present study, context-based tasks were considered more challenging and cognitively complex for children compared to label-based tasks.
To determine how mood and task complexity influence children's emotion recognition, children were randomly assigned to one of three mood conditions during which the experimenter induced positive, negative, or neutral affect. Children in the neutral mood condition served as a control. Five-to 8-year-olds identified a facial expression from one of four faces that matched an emotion label (label-based) or an emotion they inferred after hearing a short vignette (context-based). This age group participated because there are dramatic improvements in children's ability to infer others' emotions during these years (Gnepp, 1983; Gnepp, & Gould, 1985 , Saarni et al., 2006 Thompson, 1987) .
Based on related research (e.g., Baumann & Kuhl, 2005; Bower, 1981; Bryan, Mathur, & Sullivan, 1996; Carlson et al., 1983; Leight & Ellis, 1981; Morgan et al., 2010; MacDonald et al., 1996) , we made the following predictions: 1) Children should more quickly and accurately recognize emotions in the label-based questions as compared to the context-based questions, regardless of mood condition; 2) The 7-to 8-year-olds should respond more quickly and accurately than the 5-to 6-year-olds; 3) Compared to children in the negative mood condition, children in the positive mood condition should respond more quickly to both types of questions; 4) Children should be more accurate and have faster reaction times when identifying mood congruent questions (i.e., happy expression while in a happy mood) as opposed to mood incongruent questions (i.e., happy expression while in a sad mood).
Method Participants
Research assistants (RAs) recruited participants from a database of birth records maintained in our lab and from a local preschool. All parents received a letter via mail or the preschool that described the study. RAs called families recruited from the database to schedule appointments. Data included responses from 139 children aged 5-, 6-, 7-, and 8-years of age. 1 The race/ethnicity of the children was African American (n = 3); Caucasian (n = 97); Hispanic/Latino/Spanish (n = 15); multi-racial or other (n = 19); Pacific Islander (n = 4); and one family did not report the child's race/ethnicity. Data were collected for an additional 12 children, but were excluded for the following a priori reasons: off-task (child did not follow directions during the experiment; n = 3); developmental delays (n = 3); chose to stop the study (n = 4); and experimenter error (data were not properly saved; n = 2). There were 46 children in the neutral and negative mood conditions and 47 children in the positive mood condition. Table 1 contains the age and gender distribution for each mood condition.
Apparatus
Emotion recognition tasks-The facial stimuli for the emotion recognition tasks consisted of 48 digitized, color images of 12 adults (6 female, 6 male), with four images of each adult displaying a different facial expression: happy, sad, surprised, and disgusted. Researchers have commonly relied on adult's facial expressions to assess children's emotion recognition (e.g., De Sonneville et al., 2002; Gao & Maurer, 2009; Markham & Adams, 1992) . The adult images included four African American/Black, four Caucasian, and four Hispanic/Latino/Spanish adults, 10 of which were taken from the NimStim Face Stimulus Set (Tottenham, Borscheid, Ellertsen, Marcus, & Nelson, 2002) . Adults reliably rated the facial expressions of all faces in this stimulus set. Due to the limited number of Hispanic/ Latino/Spanish adults available in the NimStim Face Stimulus Set, we chose two additional adults from a larger set of facial images. Forty adults (25 females, 15 males) rated the facial expressions (happy, sad, surprised and disgusted) of these images on a 5-point scale (1 = no sign of the given emotion and 5 = exceptionally strong, sustained display) (Eisenberg et al., 1988; Eisenberg et al., 1998) . The two adults chosen had a rating of 3.2 or higher for each of the four facial expressions. Research assistants used Adobe Photoshop to standardize all facial images to be of similar size, brightness/contrast, and background.
For the testing procedure, children answered two types of questions: label-based and context-based. Each question was designed to examine children's recognition of one of four emotions: happy, surprised, sad, or disgusted. For each label-based question, children heard an audio recording of the name of an emotion (e.g., "Sad") and then heard an audio recording that asked them to identify the face that best matched the label (e.g., "Which face is the sad face?"; Harrigan, 1984; MacDonald et al., 1996) . For each context-based question, children heard an audio recording of a vignette. Eight vignettes were adapted from Ribordy, Camras, Stefani, & Spaccarelli (1988) . 2 The vignettes were designed to elicit specific emotions for situations involving a story character (e.g., a story character receives a gift to elicit a happy emotion; a story character's friend moves away to elicit a sad emotion; a story character's dog suddenly begins talking to elicit a surprise emotion; or a story character bites into an apple to find a worm to elicit a disgust emotion). Following each vignette, children heard an audio recording that asked, "Which face best fits my story?" (MacDonald et al., 1996; Ribordy et al., 1988) .
Mood induction-To standardize the procedure, a researcher constructed three audio files of a male adult reading the mood induction scripts, one positive, one negative (i.e., stories involving a child that moves to a new town and has a positive or negative experience; both taken from Burkitt & Barnett, 2006) , and one neutral (i.e., list of table manners; adapted from Rader & Hughes, 2005) . The positive and negative mood induction scripts contained an equal number of emotional descriptors. The neutral mood induction script contained no emotional descriptors. To alleviate children's mood in the negative affect condition, children 1 An initial sample of 87 children's usable data were collected from October, 2007 to October, 2008. To increase sample size and to address reviewers' comments, an additional 52 children's usable data were collected from March, 2012 to September, 2012. 2 Names included in the vignettes were changed for each set of faces (e.g., "Johnny" changed to "Juan"). Children from the local preschool received a slightly modified version of one happy context-based vignette to eliminate references to religious holidays. Consequently, the word "Christmas" in one happy context-based question was replaced with "birthday." A separate analysis demonstrated that these children's accuracy did not significantly vary from other 5-year-olds who heard the original happy vignette. heard a mood-repair script following the experiment (Burkitt & Barnett, 2006) . To examine the effectiveness of the mood induction procedure, children completed a facial affect scale (adapted from Rader & Hughes, 2005) . The scale consisted of a set of five schematic faces that expressed emotions ranging from very happy to very sad. Children circled which face best represented how the story made them feel.
Setup and equipment-Participants were tested individually and seated approximately 76 cm away from a Macintosh iBook computer with a 38 cm monitor that displayed the stimulus faces. Audio-recordings played through the computer speakers. The experimenter used SuperLab to display each set of trials, record responses and reaction times, and recenter the mouse cursor position after each click.
Procedure
A trained experimenter obtained consent from the parent and written assent from any child aged 7 years or older. During the assent process, and again before the practice trials began, the experimenter explained to the child that s/he would be asked to identify faces that were happy, sad, surprised, and disgusted. The experimenter confirmed that the child understood what these four emotions meant before continuing the study. If the child did not know what 'disgusted' meant, the word 'yucky' was also provided. The experimenter then introduced the child to the facial affect scale. Similar to previous research (e.g., Rader & Hughes, 2005) , children colored in the five faces as the experimenter pointed to each face in a randomized order and provided a label for the emotion being expressed (i.e., very happy, happy, calm, sad, or very sad).
The child and experimenter went into a room separate from the child's parent(s) to complete the study. Parents could observe their child via a television screen while waiting. First, the experimenter provided instructions on how to use the computer and mouse to ensure children were comfortable using the equipment before the study began (children had little to no trouble using the computer mouse). The experimenter then read a brief set of instructions to the participant that detailed what the child would see on the computer screen and how the child should respond to the questions (adapted from Ribordy et al., 1988) . Children completed six practice trials (three context-based questions and three label-based questions different from the ones used during testing) by clicking on one of four schematic faces during each trial.
Following the practice trials, the child was randomly assigned to one of three mood conditions (with the constraint that a relatively equal number of children from each age group participated in each mood condition) and listened to the script through the computer speakers. 3 Children were instructed to close their eyes and concentrate while they listened to the script and to imagine that the story was about them. The scripts lasted approximately 4 min, a time considered sufficient for sustaining the child's mood for the length of the testing procedure (Bugental & Moore, 1979; Burkitt & Barnett, 2006; Carlson et al., 1983; Masters et al., 1979; Rader & Hughes, 2005; Stegge, Terwogt, & Koops, 1994) .
The experimenter again read the task instructions to the participant (adapted from Ribordy et al., 1988) to remind children what they would see and do. There were eight label-based and eight context-based questions created for the experiment. Children were randomly assigned to complete six label-based and six context-based questions to alleviate the length of time they participated in the study. Ordering of question type was counterbalanced across participants with approximately half of the participants receiving the label-based questions first. The type of emotion questions was counterbalanced across participants (i.e., children heard a relatively equal number of happy, sad, surprised, and disgusted label-based and context-based questions). Following each question, four faces of the same individual with different emotional expressions (happy, sad, surprised, and disgusted) were displayed on the screen. Two of the emotional expression photographs were presented horizontally at the top of the screen and two horizontally at the bottom of the screen. The ordering of the faces was randomized for race/ethnicity and sex for each of the trials.
Children identified one emotion per trial. Once the child clicked the mouse on one of the four faces, the study proceeded to the next trial. Data were removed for responses when a child was off-task (e.g., child did not listen to the story for a trial; n = 13) or when the child unintentionally clicked the computer mouse (n = 6). Following the emotion recognition testing, children completed the facial affect scale. Children in the negative mood condition then heard the mood repair script. The entire procedure lasted approximately 30 min.
Results

Mood Manipulation Check
To determine if we successfully manipulated children's mood, we conducted a one-way ANOVA with mood condition (positive, neutral, and negative) as the between-participants variable and facial affect scale responses regarding how the story made children feel (1 = very sad and 5 = very happy) as the dependent variable. The analysis indicated that there was a successful manipulation of mood between groups, F(2, 136) = 41.81, p < .001. Children in the positive condition (M = 4.06, SD = 1.26) and the neutral condition (M = 4.41, SD = .80) reported significantly higher positive emotions than those reported by children in the negative condition (M = 2.24, SD = 1.51), ps < .05. Children in the positive and neutral conditions did not significantly differ, p > .10.
Children's Accuracy and Reaction Times
We conducted two separate 2 × 3 × 4 × 4 (Question Type [label-based, context-based] × Mood Condition [positive, negative, and neutral] x Emotional Expression [happy, sad, surprised, disgusted] × Age [5, 6, 7, and 8-year-olds]) SAS proc mixed analyses with repeated measures to examine children's accuracy and reaction times. Post hoc analyses were conducted using differences in least squares means with Tukey-Kramer adjustments. Least squares means are appropriate to report for unbalanced data (SAS Institute Inc., 2008). Table 2 shows the means and standard deviations for children's accuracy and reaction time for the emotion recognition tasks based on question type and emotional expression.
Accuracy-The dependent variable was percentage of total questions answered correctly. There was a significant main effect for age, F(3, 135) = 21.47, p < .0001, ω 2 = .63, and a main effect for question type, F(1, 137) = 78.82, p < .0001, ω 2 = .87, that were superseded by a significant two-way interaction between age and question type, F(3, 135) = 6.13, p < . 001, ω 2 = .30 (see Figure 1 ). Post hoc analyses revealed no significant differences between the 5-, 6-, 7-, and 8-year-old children's performance on the label-based questions, ps > .10. For the context-based questions, 5-year-olds responded less accurately compared to 6-, 7-, and 8-year-olds, ps < .05, and 6-year-olds responded less accurately compared to the 7-and 8-year-olds, ps < .05. Furthermore, 5-, 6-, and 7-year-olds responded more accurately to the label-based questions compared to the context-based questions, ps < .01. For the 8-yearolds, there was no significant difference in performance between the label-based and context-based questions, p > .10.
The main effect for emotional expression, F(3, 135) = 3.80, p < .05, ω 2 = .19, was superseded by a significant two-way interaction between question type and emotional expression, F(3, 132) = 4.80, p < .01, ω 2 = .24 (see Figure 2 ). Post hoc tests revealed no significant differences between children's accuracy on the label-based questions in regard to emotional expressions, p > .10. However, for the context-based questions, children were more accurate at the sad and disgusted questions compared to the happy and surprised questions, ps < .05. Additionally, children were more accurate at the happy and surprised label-based questions compared to the happy, surprised, and disgusted context-based questions, ps < .05. Children were also more accurate at the sad label-based questions compared to the happy, sad, surprised, and disgusted context-based questions, ps < .05.
Although a main effect for mood condition did approach significance (p = .08), no higher order interactions involving the variable were significant. Additionally, no further higher order interactions involving question type, emotional expression, or age were significant.
Reaction time-The dependent variable was the average length of time (in ms) that it took for children to respond to the questions. Reaction times above or below 2.5 standard deviations from the mean were excluded from the analysis (Hadwin et al., 2003) .
There was a main effect for age, F(3, 135) = 48.35, p < .001, ω 2 = .80, and a main effect for mood, F(2, 135) = 6.76, p < .01, ω 2 = .34, that were superseded by a significant two-way interaction between age and mood, F(6, 132) = 3.56, p < .01, ω 2 = .18, (see Figure 3 ). Post hoc analyses revealed that 5-year-olds in the positive mood condition responded more quickly than 5-year-olds in the neutral and negative mood conditions, ps < .01. For the positive mood condition, 5-and 6-year-olds responded more slowly than 7-and 8-year-olds, ps < .05. For the neutral mood condition, 5-and 6-year-olds responded more slowly than the 8-year-olds, ps < .05. For the negative mood condition, 5-year-olds responded more slowly than the 6-, 7-, and 8-year-olds, ps < .05.
There was a main effect for emotional expression, F(3, 135) = 7.76, p < .01, ω 2 = .37, and a main effect for question type, F(1, 137) = 35.93, p < .001, ω 2 = .75, that were superseded by a significant two-way interaction between emotional expression and question type, F(3, 133) = 2.80, p < .05, ω 2 = .14, (see Figure 4 ). Post hoc tests revealed that for the label-based task, children were faster at completing happy questions compared to surprised questions, t(133) = 3.32, p < .05. For the context-based questions, children were faster at completing disgusted questions as compared to the surprised questions, t(133) = 4.41, p < .01. Additionally, for the happy, sad, and surprised questions, children were faster at completing label-based compared to the context-based tasks, ps < .01. There was no significant difference between children's response times for disgusted questions on the label-based and context-based tasks, p > .10. Children were faster at completing happy label-based questions compared to surprised context-based questions, t(133) = 7.33, p < .01. Children were faster at completing sad and disgusted label-based questions compared to sad and surprised context-based questions, ps < .05.
Although an interaction between children's age and question type was predicted, the interaction was not significant, p > .10. Additionally, no further higher order interactions involving question type, emotional expression, or age were significant.
Discussion
As predicted, children were more accurate on the label-based questions as compared to the context-based questions, but this finding applied to the 5-, 6-, and 7-year-olds only. The 8year-olds showed no differences in accuracy on these tasks. Children were also more accurate and faster at responding to label-based relative to context-based questions when the emotions were happiness, sadness, or surprise, but showed no differences in accuracy or response time on the two tasks when the emotion was disgust. The 7-and 8-year-olds also responded more accurately than the 6-year-olds who responded more accurately than the 5year-olds, but these age differences applied only to the context-based questions. There were no age differences in accuracy for the label-based questions. Regardless of question type, the 7-and 8-year-olds generally showed faster response times than the 5-and 6-year-olds. These findings demonstrate, like past research, that the age of the child is an important predictor of performance on emotion recognition tasks, but add to the literature by showing that the type of task and emotional expression being tested can differentially impact children's accuracy and response times at various ages.
Positive mood did facilitate reaction times for both types of questions as hypothesized, but only for the 5-year-olds; they were faster at responding to questions when they were in a positive mood compared to when they were in a neutral or negative mood. Inconsistent with our predictions, children were not more accurate or faster at responding to mood congruent questions. Although mood had a limited influence on children's responses, our findings show that positive mood can enhance young children's speed of processing in an emotion recognition task, regardless of whether mood matches the valence of the emotion being identified. This finding replicates previous research with label-based tasks , but extends it to context-based tasks, a paradigm that may be more ecologically valid.
Children's Age and Question Type
Children's age interacted with question type to influence accuracy. Five-, 6-, and 7-year-olds performed more accurately on the label-based tasks compared to the context-based tasks. Furthermore, the 7-and 8-year-olds were more accurate on the context-based tasks compared to the 6-year-olds, who were more accurate than the 5-year-olds. Despite our prediction, children's age did not interact with question type to influence reaction time.
Possible reasons for these findings may be due to the difference in task complexity between the label-based and context-based questions. Inferring an emotion from context is more cognitively complex than matching an emotional expression to a discrete label (MacDonald et al., 1996) . Inferring emotional expressions requires knowledge about emotional expression labels (Bennett, Bendersky, & Lewis, 2005) , what emotional expressions look like (Ekman, 1992 (Ekman, , 1993 , and factors that might influence emotions (Carroll & Russell, 1996; Gross & Ballif, 1991) . Label-based tasks, on the other hand, do not require a consideration of factors that might influence a person's emotion. The additional cognitive skills needed for context-based tasks as compared to label-based tasks clearly affected 5-, 6-, and 7-year-olds'emotion recognition accuracy.
For the 8-year-old children, however, context-based questions were not more difficult than the label-based questions; children performed equally well on each type of task. Possible reasons for these findings are developmental differences in children's emotional knowledge, inferential abilities, and memory (recall vs. recognition). Increases in social experiences as children mature can lead to increases in emotion knowledge. As a result, children's competence in emotion recognition and understanding of how situational cues may affect others' emotions will improve (Bennett et al., 2005; Carroll & Russell, 1996; Denham & Couchoud, 1990; Gross & Ballif, 1991; Michalson & Lewis, 1985) . Children's ability to make accurate inferences concerning others' emotions also improves with age, especially through childhood (Denham, 1986) . Furthermore, tasks involving recall memory require greater processing capacity than tasks involving recognition memory (Whiting & Smith, 1997) . Compared to younger children, older children's greater accuracy on a more cognitively complex task (i.e., context-based task) suggests a better ability for them to recall and apply emotion situation knowledge (Brody & Harrison, 1987; Denham & Couchoud, 1990) .
Emotional Expression and Question Type
Although children were equally accurate in identifying emotions in the label-based questions, they were most accurate in identifying sad and disgusted emotions in the contextbased questions. Additionally, children were faster at completing the happy, sad, and surprised label-based questions compared to the context-based questions. This study demonstrated that when children are required to use contextual information, they may be more accurate in the identification of certain emotions (e.g., sadness and disgust) compared to that of other emotions (e.g., happiness and surprise). One explanation for this result is that negative events may be more easily remembered than positive events (Ochsner, 2000) . The recollection of specific details (e.g., what a person's face may have looked like) may also be more accurate for negative events compared to positive events (Kensinger, 2007) . Hearing vignettes about negative situations (e.g., having a friend move away or biting into an apple to find a worm) may therefore enhance memory recall to a greater extent than hearing positive vignettes (e.g., receiving a present or having their dog suddenly start speaking), thereby increasing children's accuracy for emotional expressions that match negative events (Carroll & Russell, 1996; Gross & Ballif, 1991; Kensinger, 2007; Storbeck & Clore, 2005) .
When children needed to infer an emotional label for happy, sad, or surprised expressions, it increased their reaction time compared to when the emotional label was provided. This result is not surprising given that recall tasks generally result in longer latencies compared to recognition tasks (Whiting & Smith, 1997) . Compared to label-based tasks, context-based tasks may delay children's responding for certain emotions (e.g., sad), but it may not necessarily hinder their accuracy in identifying that emotion.
It is interesting that for the disgust emotion, there was no significant difference in children's accuracy or reaction time for label-based compared to context-based questions. One explanation for this result may be that children generally have trouble with labeling the emotion of disgust (Camras & Allison, 1985) , associating a face to the expression (Widen & Russell, 2003) , and imagining potential causes for the emotion (Widen & Russell, 2004) . Compared to the other expressions, providing a label for disgust is therefore unlikely to facilitate children's accuracy or response time relative to providing contextual information.
Children's Mood and Age
Mood had a substantial influence on how quickly young children responded to the questions.
Five-year-olds in the positive mood condition completed the label-based and context-based questions significantly faster than 5-year-olds in the neutral and negative mood conditions. Other studies have shown that positive mood enhances both children and adults' cognitive performance (e.g., Baumann & Kuhl, 2005; Bryan et al., 1996; Goeleven, De Raedt, & Koster, 2007; Kitzan, 2001; Masters et al., 1979; Rader & Hughes, 2005) , but this is one of only two studies to show that mood also enhances children's speed of processing for an emotion recognition task. This finding corroborates research demonstrating that positive mood facilitates young children's (i.e., 4-year-olds) response rates when matching peers' emotions to a label , but it adds to the literature by demonstrating that the influence of positive affect extends to context-based emotion recognition tasks and recognition of adults' emotions.
Regardless of mood condition, 5-year-olds generally responded more slowly than the older children. When in a negative mood, 5-year-olds were significantly slower at completing the label-based and context-based questions compared to the other children (i.e., 6-, 7-, and 8-year-olds) . When in a positive and neutral mood, however, the 5-year-olds' response rates were similar to that of the 6-year-olds' (see Figure 3 ). It appears that for the youngest children, positive mood is especially advantageous (i.e., decreases their response time), but negative mood is particularly disadvantageous (i.e., hinders their response time). Negative mood may not have hampered 6-, 7-, and 8-year-olds' response times because their emotion recognition abilities are more advanced compared to younger children (Gross & Ballif, 1991) . Our findings suggest children's mood is most likely to impact their emotion processing before reaching middle childhood.
Children's Mood and Emotion Recognition Accuracy
Contrary to our prediction that children would be more accurate and respond more quickly when identifying mood congruent relative to mood incongruent questions, mood did not interact with emotional expression in the label-based or context-based tasks. Our results replicate Carlson et al.'s (1983) finding that children's emotion recognition accuracy did not differ across the mood induction conditions. Adults' emotion recognition accuracy, however, is influenced by mood. When adults identify a facial expression that matches the valence of their mood, accuracy improves. For example, adults in a positive mood more accurately identify happy expressions relative to sad expressions, whereas adults in a negative mood more accurately identify sad expressions relative to happy expressions (Schmid & Mast, 2010) . Adults in the Schmid and Mast study indicated only whether the expression was happy or sad, whereas children in the present study chose from one of four emotional expressions. It is therefore unclear whether the differences are due to methodology or development, but age of the children is likely an important consideration. Mood congruency is an effect that is typically stronger for older children (e.g., 10-11-yearold children) compared to younger children (e.g., 6-7-year-olds) (Stegge, Terwogt, & Koops, 1995) . An ability to more accurately and readily identify emotions that are consistent with one's own emotional state may be a skill that is molded and refined with age. Future research should use the same tasks to examine any developmental changes in the influence of mood on children, adolescents, and adults' emotion recognition accuracy.
Limitations
There are a few limitations to the present study that should be considered. Because participants indicated their responses using a computer mouse, age differences in reaction times may be due to older children being more proficient with using the mouse and possessing better motor skills than younger children. Although experimenters examined children's effectiveness in using the mouse at the start of the study (which included the use of practice trials), the use of verbal response measures, along with an assessment of verbal ability (e.g., Brown & Dunn, 1996) , in future experiments could eliminate this concern. The age differences found in our study, however, corroborate previous research (Boyatzis et al., 1993; Camras & Allison, 1985; MacDonald et al., 1996) , suggesting age findings were likely not due to the method.
Another concern is that children in the neutral mood condition reported a similar level of positive affect as children in the positive mood condition. The neutral mood story was not intended to alter children's emotional state. Children in the neutral mood condition, however, may have been aroused due to the attention they received or the excitement and enjoyment they experienced from participating in the study and being in a novel environment. It is possible that children may have overestimated their level of affect (especially in the neutral condition). When interviewed at the end of the experiment, children may have reported their general state of emotional arousal rather than how the story made them feel. Despite reporting a mood similar to those in the positive mood condition, children in the neutral mood condition showed reaction times more similar to those in the negative mood condition (see Figure 3 ), suggesting important differences between the positive and neutral mood conditions. Finally, we did not assess children's mood before they heard the mood inducing scripts. The purpose of assessing children's mood only after hearing the scripts and completing the tasks was to help prevent children from guessing the objective of the experiment, a technique researchers use when experimentally manipulating children's mood (e.g., Bryan et al., 1996; Burkitt & Barnett, 2006; Masters et al., 1979; Stegge et al., 1994) . In future experiments, however, researchers may want to consider assessing mood before and after the mood induction procedure to directly assess changes in affect.
Conclusions
Findings from the present study add to the existing literature by demonstrating that when children are required to use contextual information, they are more accurate at inferring sad and disgusted emotions compared to happy and surprised emotional expressions. Future research should assess whether these findings apply to other negative emotions as well. Results extended the finding that positive affect (as compared to negative affect) facilitates young children's processing of others' emotional expressions beyond label-based tasks to tasks requiring emotion inference (context-based tasks), which may be more ecologically valid. Future studies should manipulate both mood and contextual information in social information processing scenarios to examine the influence of these factors on children's emotion recognition and decision making. Additionally, future studies should investigate specific age ranges to help determine the developmental course for the effects of mood congruency and positive affect. Discovering how children interpret the emotional meaning of others' facial expressions provides information for how children infer the motives and intentions of others within social interactions, a skill that aides in the formation and maintenance of successful social relationships (Dwyer et al., 2010) . Mean accuracy rates and standard deviation for children's emotion recognition accuracy based on age and question type. Mean accuracy rates and standard deviation for children's emotion recognition based on question type and emotional expression. Mean reaction times and standard deviation for children's emotion recognition based on children's mood condition and age. Mean reaction times and standard deviation for children's emotion recognition based on question type and emotional expression. 
